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INTRODUCTION 
The National Council for Accreditation of 
Teacher Education (2010) state that faculty and 
instructors in preservice teacher education 
programs should model instructional practices to 
enhance learning and best prepare preservice 
teachers for their future classrooms. Explicit 
modeling with reflection and connection to 
theory is a way for teacher educators to 
intentionally structure their instruction so that 
preservice teachers (1) attend to the model used, 
(2) model the practice appropriately, (3) 
explicitly connect the model to theory, and (4) 
allow for reflection as to how the model may 
affect them and the application to their future 
classrooms (Moore & Bell, 2019). The use of 
explicit modeling in connection to theory and 
reflection can encourage student growth in 
practice while leveraging the affordances of 
already known best practices (Lunenberg, 
Korthagen, & Swennen, 2007). Given this 
recommendation and the challenge we were 
recently faced with of creating a hybrid course 
focused on teaching methods in science and 
social studies for pre-service special education 
teachers at a large research university, we 
decided to use the 5E Instructional Model as our 
form of explicit modeling.  
 
In this practitioner article, we will (a) explain 
why we used the 5E Instructional Model and its 
benefits for students with disabilities, (b) 
describe the way we implemented the 5E 
Instructional Model in an online format as a part 
of a hybrid course, (c) share the pre-service 
teachers’ perceptions about the use of the 5E 
Instructional Model as a way to facilitate and 
model the process of learning for themselves 
and students with disabilities, and (d) wrap up 
the article with final thoughts and implications 
for practice.  
5E Instructional Model for Teaching and 
Learning for ALL Learners 
Within science education a well-researched and 
widely cited instructional model is the 5E 
Instructional Model (Bybee, 2015). (Table 1 
provides an overview of the 5E Instructional 
Model.) The 5E Instructional Model has been 
demonstrated to be grounded in sound 
educational theory about learning (Bransford, 
Brown & Cocking, 1999; Bybee, 2015). As a 
result, a central argument, among a few (see 
Abell & Volkmann, 2015), for the use of the 5E 
Instructional Model is that the structure 
facilitates learning in a meaningful and powerful 
way (Abell & Volkmann, 2006; Bybee, 2015). 
This type of “learning” is one that is focused on 
developing understanding as opposed to just 
learning facts; where facts are connected and 
organized around important concepts that can 
support transfer of ideas rather than only recall 
(Bransford, Brown, & Cocking, 2000).  
 
An implication to learning with understanding 
is the recognition that this type of learning is 
constructed from experiences and that students 
should be actively involved in that process 
(Bybee, 2015). This does not mean, however, 
that there is no teacher involvement or 
guidance in that process as has been suggested 
by some (e.g., Rizzo & Taylor, 2016). Rather, 
the teacher plays an integral and critical role in 
ensuring that systematic and carefully 
designed learning experiences are provided. 
The strength of the 5E Instructional Model is 
that it provides a structure and function (for 
each component of the instructional model) for 
teaching to generate learning experiences to 
enhance student inquiry (Bybee, 2015).  
 
Findings from research supports the 
effectiveness of an instructional model such as 
the 5E specifically for improved student (at any 
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level) achievement for content taught, attitudes 
and interest toward science and learning science, 
reasoning ability, and mastery of subject matter 
(e.g., Coulson, 2002; Marek & Methven, 1991; 
Musheno & Lawson, 1999; Taylor et al., 2015; 
Taylor, Van Scotter, & Coulson, 2007; Wilson, 
Taylor, Kowalski, & Carlson, 2010). Research 
that specifically connects improved outcomes 
for students with disabilities and the 5E 
Instructional Model does not exist. However, 
there are several studies that have identified that 
inquiry-based instruction that is structured, 
sometimes referred to as guided inquiry, as 
opposed to traditional lecture or textbook style 
of instruction, is an effective intervention for 
students with disabilities (e.g., Scruggs & 
Mastropieri, 2007; Taylor et al., 2012; Therrien 
et al., 2011; Therrien et al., 2014).
Recommended structures include: pre-teaching, 
reducing language and literacy demands,
providing hands-on experiences with teacher 
direction and supports, giving formative
feedback, providing additional practice, and 
focusing on and providing opportunities for 
reviewing key concepts (Therrien et al., 2011). 
Some of these structures (e.g., formative 
feedback, hands-on experiences, focus on key 
concepts) are ones that are to be used in the 5E 
Instructional Model. 
 
Given that research suggests that the 5E 
Instructional Model can be an effective way to 
improve outcomes for learners and the impact 
that modeling has, the 5E Instructional Model 
could provide a template for a way to develop 
special education pre-service teachers’
knowledge and understanding about inquiry 
and how to teach academic content (i.e., 
science) using an inquiry-based approach in 
their instruction for students with disabilities. 
We discuss how we used the 5E Instructional 
 
 
 
 
Model to organize and teach our hybrid (online 
and face-to-face) class next. 
 
THE “SCIENCE AND SOCIAL STUDIES 
FOR THE STRUGGLING LEARNER” 
COURSE 
Course Organization 
This 3-credit course was designed to focus on 
the study of diagnostic and instructional 
techniques for the teaching of science and social 
studies. The learning objectives for the course 
were aligned with state standards required for 
teacher certification. In addition, the course was 
aligned to fit within the special education 
program scope and sequence of content. 
 
During the course, pre-service teachers were 
expected to (a) study the characteristics of 
students with disabilities in science and social 
studies, (b) develop a knowledge base of 
effective practices for assessment and teaching 
strategies for students with disabilities in 
science and social studies, and (c) learn how to 
universally design classroom experiences and 
activities to be more inclusive of students with 
disabilities. The course was organized as a 
hybrid course in which one-third of the classes 
were taught in a face-to-face environment and 
the remaining two-thirds of classes were taught 
asynchronously through an online format. The 
online classes were organized as modules that 
were made available one at a time for a period 
of one week. Both face-to-face and online 
classes utilized the 5E Instructional Model to 
structure the content and delivery and required 
the students to reflect on how the ideas and 
practices presented in each module specifically 
related to students with disabilities. 
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The course, thus far, has been taught in its 
current hybrid format twice. During the first 
iteration of the course, feedback and data was 
collected to inform what, if anything, should 
change the next time it was taught. During the 
second iteration of the course, there were minor 
adjustments to the content of the course (e.g., 
streamlining of content, moving order of topics 
around, addressing misunderstood content), 
however, the structure, learning objectives, and 
major assessment were not adjusted. Because 
of the sequencing of the special education 
program, the pre-service teachers were 
completing their required student teaching 
competency while they took this course. 
Although this did cause stress on time and 
cognitive resources for the pre-service teachers, 
an advantage was that the course placement did 
allow the instructors to connect course content 
to the field placement as a way to apply what 
was being learned (e.g., informally 
interviewing teachers to better understand 
perceptions of those working in the field). 
5E Instructional Model Modules 
This course relied on the 5E Instructional Model 
to scaffold the pre-service teacher’s learning 
each week. The online modules required that the 
students carry out the learning activities in the 
order of the model. The majority of the learning 
activities tied to the instructional model also had 
a formative assessment embedded so that 
students were accountable for learning in each 
section of the module. Each module was 
comprised of the same 6 components. The first 
component was a page (see figure 1) with a brief 
introduction to the module followed by the 
course objectives to be addressed, specific 
learning goals for the content, and the logistics of 
the module (e.g., points per phase). 
The remaining 5 components of the module were 
each phase of the 5E Instructional Model (Bybee, 
2019). Each phase involved a learning activity (or 
series of activities) and an assignment to submit in 
response. In Table 1 we summarize the 5E 
Instructional Model (Bybee, 2019) and how we 
enacted it for this course along with sample 
activities or question stems we used for each phase. 
Figure 1. Screenshot of an introduction page to a module 
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5E Phase Traditional Learning  
Environment 
Online Environment –
Modifications 
Example Activities in 
Online Course for 
Each Phase 
Engage Students are engaged in 
situational learning experiences 
with the intention of sparking 
curiosity and connecting to 
background knowledge. In 
addition, the teacher primes 
thinking to the new learning 
concept and determines current 
knowledge and possible 
misconceptions. 
Focused on a key pedagogical 
concept(s) as opposed to 
science concept(s).  
Cartoon examination 
Reflection on past situations 
 
Watch interesting or thought-
provoking video connected to 
new topic 
Explore Exploration allows students to 
engage in a common activity or 
group of activities. Here 
students are solving, 
questioning, designing and 
conducting investigations. This 
allows the teacher to more 
deeply identify student 
understanding of the current 
topic relative to the science 
curriculum. 
The students explored 
resources that discussed 
current research and theory 
connect to key pedagogical 
concept(s) and collaborate 
with others to gather ideas. 
Observe the way that this 
instructional skill/strategy is 
being carried out in field 
placement 
 
Conduct interview to explore 
current views related to a topic 
 
Reflect on practices that the 
student is engaged in 
Explain In this phase, students construct 
meaning from their experiences 
in the engage and explore 
phases. The teacher clarifies 
concepts, practices, or skills 
relative to the content. 
Resources and questions guide 
learners to form a deeper 
understanding of science 
concepts. Oftentimes, 
knowledge from prior phases is 
formalized so that it can be 
clearly articulated and 
understood by the students. 
The students were taught 
important ideas and themes 
and had misconceptions 
clarified. This was often 
connected to an assignment 
that required the students to 
apply their understanding to 
instructional scenarios and 
problems in science or social 
studies that were book based.  
Read current literature 
 
Watch videos by experts in the 
field 
 
Examine lesson plans/case 
studies that illustrate presented 
topic 
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Extend (or 
Elaborate) 
Activities are presented that 
challenge and extend students’ 
understanding and skills to a new 
context and allows for further 
practice. Students take their 
understanding and knowledge 
from earlier phases and, through a 
new experience, develop a deeper 
and broader understanding. 
Students were required to 
apply the content into to make 
the abstract, “real-world” and 
encourage students to try new 
ideas. 
Apply new skill(s) to current 
teaching placement  
 
Reflect on how students could 
use the pedagogical practice 
and what barriers may exist 
when implementing 
Evaluate  The evaluation phase allows both 
students to assess their own 
understandings, as well as 
teachers to assess their students. 
Teachers are determining if 
students’ skills and 
understandings are progressing 
towards the learning outcomes. 
 
Students reflect back, notice 
pedagogical misconceptions 
they started with and changed, 
evaluate their ability to apply 
concepts and evaluate other’s 
knowledge to provide 
meaningful feedback. 
Reflect on the application of 
skill(s) in the field 
 
Evaluate responses from the 
engage discussion and refine 
after completing the learning 
cycle  
  
Instructors  
The course has been taught by two instructors. 
One instructor is a professor in the department 
of special education. She has been involved in 
multiple research projects focused on science 
learning and teaching. The second instructor, at 
the time, was a third-year doctoral candidate—
also from the department of special education—
with research interests in Universal Design for 
Learning and technologies that increase access 
for all students. The instructors met weekly to 
discuss the course and create and/or refine 
modules based on the needs of the pre-service 
teacher's responses from past lessons. This 
allowed freedom for the instructors to be 
responsive to their needs while accomplishing 
the goals of the class. 
 
PRE-SERVICE TEACHERS’ RESPONSE TO 
THE 5E INSTRUCTIONAL MODEL 
The use of the 5E Instructional Model as a way 
to structure this course to both convey content 
and provide experiences in inquiry within a 
hybrid course, to the best of our knowledge, has 
not been carried out before. Given the lack of 
research and the innovative way we used the 5E 
Instructional Model, we thought it would be 
important to explore our pre-service teachers’ 
perceptions of our instructional approach in our 
most recent iteration of teaching the course to 
understand if and how the use of the 5E 
Instructional Model worked and as a way to 
guide future implementation of the course. The 
28 participants in this course were primarily 
Caucasian females ranging in 21-28 years of 
age. We collected their perceptions of the course 
including the use of the 5E Instructional Model 
via an end-of-course reflection assignment that 
involved writing reflective essays for specific 
question prompts. We employed qualitative 
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analytic techniques (i.e., pattern identification, 
categorization of quotes, and identification of 
themes and sub-themes; Creswell & Poth, 2018) 
along with individual and team verification 
processes to ensure that the most accurate 
picture of student perceptions was identified. 
Following this analysis, several interesting 
perceptions emerged. We discuss those next. 
 
Practicing What we Preach 
Methods courses in education have the 
potential to shape the practice of new teachers 
(Abell & Bryan, 1997; Gess-Newsome, 1999). 
Therefore, in addition to using the 5E 
Instructional Model within our course as a way 
to reflect our theoretical orientation to teaching, 
we sought to model the same type of 
instruction we expected our pre-service 
teachers to use with their learners. This 
approach to learning is something that many of 
our students would not have experienced as 
learners. Therefore, as Hanuscin and Lee 
(2008) note, “Providing opportunities for 
preservice teachers to experience this approach 
as a learner can be critical to their 
understanding of the learning cycle” (p. 53). 
What was exciting to find within the data was 
that our modeling of the 5E Instructional 
Model, even within an online format, had a 
positive impact on the student’s ability to “see” 
how the model worked and, even more 
importantly, how they might apply it with their 
learners. For example, one student wrote, “We 
were living out how it is done, as each lesson 
was set up in a 5E Instructional Model... We 
were able to see how these concepts looked in 
real life, as we were actively participating in it. 
 
Another student wrote, “I really loved getting 
the opportunity to complete 5E on the modules 
and then also get to see it done in class. That 
was a huge turning point in the semester and 
allowed me to really visualize what this should 
look like in a classroom.” This student wrote, 
“The 5E model allowed for me to experience 
and engage with the material, which deepened 
my understanding of the concepts. It also 
allowed for me to see how 5E, which was a 
core concept we learned, actually looks like in 
action. I truly enjoyed this class because I felt 
that the concepts we were learning were useful 
and helpful, as seen through our active 
engagement with them. It was the first time in 
my college career that I felt like I had a hands-
on role in my learning and that I was learning 
through a process of building off of 
understanding from prior activities.” 
Finally, this student wrote,  
“We were able to see how these concepts 
looked in real life, as we were actively 
participating in it. It turned these concepts 
into a theoretical framework to use in our 
future classrooms that is proven to work, to 
actively seeing and benefitting from the 
positive effects that these frameworks have 
on student learning. We have clear 
understandings and personal experiences 
with the core concepts of this class.” 
Meaningful and Connected Learning 
There is an increasing amount of online learning 
delivery that is reshaping the way that learners 
interact with content and the way that teachers’ 
structure and communicate their content with 
students (Allen & Seamen, 2016; Bates, 2018). 
A large number of college level classes are now 
offered via an online platform as opposed to 
face-to-face. This shift to the online 
environment can offer instructors affordances 
for content, delivery, interaction, and new forms 
of facilitation, however, questions remain as to 
what “quality” online teaching looks like. 
Hénard (2010) notes, “In many institutions, 
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quality teaching is a new, but rather vague and 
often controversial idea” (p. 35). 
 
Several standards (i.e., National Standards for 
Online Teaching, Quality Matters Standards) 
have been developed to help guide instructors 
to create and deliver quality content via the 
online learning environment (Banister, 
Vannatta, & Ross, 2019; Robinson & 
McFadden, 2018). Additionally, research 
suggests that best practices for offline teaching 
(e.g., instructor engagement, small class/group 
size, active learning) can also translate to the 
online classroom (Brown & Ayala, 2018; 
D'Agustino, 2012; Evans, Knight & Walker, 
2019; Lowenthal, Nyland, Jung, Dunlap, & 
Kepka, 2019; Martin, Ritzhaupt, Kumar, & 
Budhrani, 2019; Sharoff, 2019). Despite the 
standards and research available to ensure 
online learning environments are of high 
quality, there appears to be little guidance 
available on what structures may promote 
meaningful and connected learning. From the 
data we collected, there were three ways that 
the preservice teachers perceived the 5E 
Instructional Model to support meaningful 
learning and engagement in the course.  
 
First, the structure of the 5E Instructional Model 
helped students manage their workload over the 
course of a module. As one student noted, “I 
really liked the 5E Instructional Model. I like that 
the framework was very specific, clear, and easy 
to follow. It told me exactly what to expect and 
when to expect it.” Another student said, 
“Having a consistent learning format aided in 
my learning because I was able to become 
familiar with the expectations each week.” 
Furthermore, as one student wrote,  
“Another aspect of this [instructional model] 
that I found helpful was that it was broken 
up into pieces. This helped me to plan out 
my work because I knew I would do the first 
two this day and the next three another day 
or however I chose to break it up. This 
structure made the modules feel less heavy 
and overwhelming than they would have felt 
if I was given a sheet that listed everything I 
had to do for each module.” 
Second, the phases of the 5E Instructional 
Model provided a systematic, exploratory way 
for students to learn, however, it is important to 
reiterate that this was accomplished within an 
online learning format. The following quotes 
from three students in the course demonstrate 
this. First, “The cycle allowed for opportunity to 
continually dig deeper into the content. Each 
section of the modules progressively made me 
think more about the topic.” And, “The 5E cycle 
added to my learning, as it progressively taught 
and engaged me in the course material… I was 
able to learn hands-on, which gave me 
meaningful experiences in the content, and 
ultimately helped me deeply understand course 
concepts.” Finally, “The 5E model promoted 
inquiry and student exploration of the content 
rather than just being told information. This 
made the content more meaningful and I feel 
like I learned much more from this design then 
other class designs I have had.” 
 
Third, the pre-service teachers’ recognized that 
the structure not only expected but promoted 
reflective thinking on learning and practice. As 
one student noted,  
“Another learning activity that typically 
deepened my understanding was the 
reflective writing pieces usually found in the 
“evaluate” piece of the 5 E learning cycle. 
These pieces always came at the end of 
module and they featured questions that 
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were very effective at making me think 
about the knowledge that I had acquired.” 
Similarly, this student stated,  
“I also liked that there was a reflective piece 
at the end of each module. Whether I was 
reflecting on the content itself or my own 
teaching practices, it is something I enjoyed. 
Another student stated she … enjoyed the 5E 
model because I felt myself reflecting 
metacognitively about the content for that 
week throughout the cycle.”  
It’s for Students with Disabilities Too!  
A fundamental assumption made by instructors 
in many teacher education pedagogical courses 
is that what is presented will necessarily be 
learned and naturally applied outside
coursework (Kahn, Pigman, & Ottley, 2017). 
Unfortunately, there is research that suggests 
that informal “on the job training” tends to be 
the key source for training (e.g., Kahn & Lewis, 
2014) and that many special education teachers 
feel unprepared to teach content, including
science (Irving, Nti, & Johnson, 2007).
Limited research exists on how best to prepare 
our special education pre-service teachers, but 
there is research to suggest that good
pedagogical practices, such as the 5E 
Instructional Model, can provide a way for 
improving instruction (e.g., Brown,
Friedrichsen, & Abell, 2012). A surprising but 
extremely exciting finding in the data was that 
not only did students learn from our modeling 
as seen in the first main theme, they recognized, 
and in some cases saw, how beneficial this 
approach could be for students with disabilities. 
As one student wrote, “My thinking about
inquiry based learning evolved in this class 
from not knowing hows to use inquiry based 
learning to knowing how to implement it in the 
classroom for students with disabilities.” 
 
 
 
 
 
 
This student wrote, 
“I felt that an inquiry based instructional 
approach would be largely difficult for 
students with disabilities including students 
who struggle with skills such as processing 
skills, communication and executive 
functioning. As I reached the Extend portions 
of Module 2, my knowledge had evolved in 
understanding the benefits that inquiry based 
instruction can promote for students with 
disabilities.” 
The following two quotes below reflect how 
some students actually applied what they 
learned in their current practicum experience. 
What is important to note is that there was no 
requirement in the course to apply the 5E 
Instructional Model, these students, and others, 
saw to apply it on their own.  
“After learning about the 5E learning cycle I 
also began implementing components into my 
own classroom. I was creating lessons that 
closely followed the 5E model and encouraged 
my students to experiment with ideas, ask 
questions, and draw their own conclusions.”  
And, 
“The concepts that I found really useful were 
the models of inquiry... I found these 
concepts useful because during my student 
teaching, I noticed I was struggling to keep 
all students actively engaged in my lessons. 
These...concepts helped me keep them 
engaged and understand what barriers were 
the causes of them not being engaged. 
Through my use of these concepts, I learned 
what ways worked for my students to keep 
them engaged and what didn’t.” 
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FINAL THOUGHTS AND IMPLICATIONS 
Online learning can lead students to being 
frustrated and having negative emotions, 
especially if courses are poorly designed 
(Kaufman, 2015). Mishra and Koheler (2009) 
suggest that to develop quality online 
environments it is important to make solid 
pedagogical decisions first, then the
technological decisions in support of 
pedagogical decisions. In designing our course, 
we started with the 5E Instructional Model 
because we knew it reflected sound 
pedagogical practice for engaging students in 
learning with a lens on inquiry. Based on the 
pre-service teachers’ perceptions, the use of the 
5E Instructional Model demonstrated to be of 
benefit to their own learning and pedagogical 
practice for students with disabilities.  
 
Although this approach to instruction 
demonstrates promise, we would be remiss if 
we did not share two big lessons we learned 
that need to be considered if using our 
approach. First, in order to get the students to 
complete each phase of the Instructional 
Model within each module and not skip any of 
the phases, we had to incentivize via points 
towards their grade, each phase. Consequently, 
we had 5 rounds of grading per module—along 
with other assignments assigned. While it is 
possible to create assignments that require less 
grading and feedback for “accuracy” and more 
of a completion of work (e.g., assignments that 
ask students to recall a situation), there was a 
lot of grading to manage. To what extent this 
would work in a larger class setting than ours 
would need to be investigated. Second, 
although the consensus was positive towards 
the course, at times the students felt it was a lot 
of work. (This was feedback given in general 
via the assessment module and not connected 
 
specifically to the 5E Instructional Model.) 
Our challenge, especially as we prepare for the 
next iteration of the course is to find the right 
balance of work for the special education pre-
service teachers to not become overwhelmed 
and miss an opportunity for meaningful 
learning whether for themselves or their 
students with disabilities. 
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